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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide various coloring compositions such as 
printing ink for ink-jet or the like which provide a colored image or a coloring 
material excellent in color, water resistance and fastness, using a new azo 
compound which has absorbing properties excellent in color reproducibility as a 
dyestuff for three primary colors, good water resistance and sufficient fastness to 
light, heat, moisture and active gases in the environment, and to provide an ink-jet 
recording ink and an ink-jet recording method and a method for improving ozone 
gas fastness thereof. 

SOLUTION: The coloring composition contains an azo compound including two or 
more substituted groups that has an oxidizing potential of more noble than 1 .0 V 
(vs SCE) and a pKa-value in water of from -10 to 5. 
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ffliSMT-feSri, ft, *U a««f©flStt3!f^ (NO 
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(3) 



00-22064 9-§-ic5a^$^rv^„ 

[0 0 0 6] L/^LCixferoftfT&«T*&(b*VCI^-5fe 

H\ #BBBg4 9-7 4 7 1 8^ EP2 3 3 0 9f> DE2 
5 1 3 9 4 9^, DE 2832020 DE 252550 

5^<o#<k$gi;iiae£*vo^#. .s^F-ttbrofeSf 

f*> ft, JR. »**5J:t«l*+©jgtt^*^fc*tLT 
[0 0 0 7] 

[»M*S7**LJ:5i:-r5HyB] #*Wtt, OTlEfiESSK *<> 

£ffl^T, fete S^tt^gHfc»feH^* 
2) 1*^, *feaj««j©«[fflfcJ:0A»'5c6*aS:*U 

[0 0 0 8] 

[0 0 0 9] BP*), 

(1) SMk«tfic* s i. ov (vs sce) it)#r- 

fo>3, *WpKaIi55- 1 0W±5iy.T-e£>5fi& 

(2) ±IE (1) ©T*y<b*«B36STE-)R* (I) "C* 
£;h,5tt^T-<fe £1-5 (1) iE«ttf>«fe 



[0010] 
[fl:2] 



Het(A)— N=N-Het(B) 



He!(B>: 



-K*(l> 



-«3S(ll) 



4 R« 

[0011] (-J&i£ (I) t,Het (A) ttffifeS 

(I) ^tS-g-fefiOV^-fiX^ii^l-, *4"T'0 p K a fit 
di-1 0 «± 5 W?T-*)5«S^ 2 i«±»LT^ 
■5. -«5fc (I I) «K Ai*JJ:VA2Hc#*1t*Sn"C 

To ) 

[0 0 12] (3) ±IS (1) Xtt (2) (C|E«CO*fe 

(4) £|«t:±fc6fe*i#W*«*&£^5^*. 

s»Ji«:*-*-5$fMm±fc, ±ia (3) tiBitro-rv 

(5) S«fff±^e6«M««Wtt : f-Sr'^*i-S'f>^ 

»t*s*ttekA*fe»-*Jv^T, ±ia (3) tiE«<7>^> 

[0 0 13] 

K4"t®&a s l. 0 V (vsSCE) i*5 t.*T'fc^^i 

«(flr#l. IV (vs SCE) J: "9 tftfcSt^ 5 
J:Dff*L<, I- 2V (v s SCE) iOJ|-C*>5 

[0 0 14] Ilxli, *feM«W>*> f :'# 

9, gHfcffi&£Offi#s&fr#n;><A'®l! (SCE) JC^L 
tl. OVit) t^-Cfo5'fb-&!&Srfflv5CLtlcJ;«J > 
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[0 0 15] *feH^O^-y r V^^^tt^&^^^6 

ittum fc^»fc**/^^oHOMo (S^ft 

/ft^ft^HOMO i W L UMO t WKlSl: 

mtn,tiLki-ZZ tl-ctoT, «ffc^£>HOMO#T 
[0 0 16] SMbffiflWfitttex f^W^IS^wt 

ioBiigT'te, «^#3lteSfc*A1-3-*fc*9iMfc 
[0 0 17] TE^»ai"5*, its 

ft 5 HOMO <£>m^:¥— u^yv t get" 5 £ 
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§if*£f£r 1X1 0 _4 ~ 1 X 1 0" 6 mo 1 • dm" 3 ®Sl 
••W^IMbWttJWBWttK: * 9 »3 * fc © S:»5 - * 

TfiMJflxJiP. Delahay^r "New Instrumental Methods i 
n Electrochemistry" (l954$Interscience Publisher 
s) -^A. J. Bardffi* "Electrochemical Methods" (19 
80$ John Wiley & Sons) , BfaVStisM "ttSMfc^SI 
£*£" (1 9 8 4f g«£l±IJ8ttT!l) 10 1-118 

[0019] mtW£<oi£ft* »IB«ttS6-^Kf*»*o 
*«etfc ftio^/utf^MIMts: 

[0 0 2 0] *?8Wi:*5*t5*ft«ttlt 0- Imol 

^^js^jii x i o- 3 m o i • dm" 3 ) x\ &mmm 
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[0 0 2 1] Sfc, **?BK*5V^T»ft«ffiS:*lci-5 

[0 0 2 2] *fc, ^m^J-CfcS^-y^t^RlSttS: 
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[0 0 2 3] s^*y h<£>«&S^o p fitt-o^Tl&W 

R \£-tW&m<0&W £ W fctf-f S fc » 1935$L. 
P. HammetttCj:9S»l$ttfcS^aiJ-efoS^, wixtt^ 

J. A. Dean$g "Lange* s Handbook of Chemistry" IS 12 
Jjg (1979¥ McGraw-Hill) ^ H\^<D^L\ 1 
2 2f, 96-1 0 31 (1 9 7 9$ m*^) CPl 

so [0 0 2 4] *^t*^8W^c*3v^-c#felWfc»K**Si^ 

57^«tt, *tf©pKa**-10H±5aT 

(UpKalU -9£JL±5£XT-e*>9, J:'9$T^b< 
li-8E(i5HKfc5o r^T\ pKaI^-10« 
±5«T-CfcS«lft*i:H:, * + "CiBlftlxfcp K a «*$ 

[0 0 2 5] p K a lit, "S^jti^^-^ 
mm^mit^ n (1 9 9 9$ A» 4 7-6 0^- 

S$?tftft^pKaIlt M. B. Smith, J. Marc 
h^ "March' s Advanced Organic Chemistry 5th editio 
n" (2001$ John Wiley & Sons) 329-<— v^Table8. 
l*3itf-to3lfflSC!Rlcia**ixT*5 9, ^^^bl* 

pKaflt B*ft#^ai "fB4KR »ft«MEl 
S*SM^I " p. 115 (1990$ A#) t-l5tt^fi'i 
Sfel: i o t p K a fi©S8t 5 *» 5 r i iS-Cf 5 8 
SSV»»(Dp Kalfc iR**** "SSIft* 3 ^^ » 
bo ^#«ft^" (1 9 9 9$ %W) 5 O^-^^lEScCO 
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p K a UttffiKtt *f*>«*fc i o T t ft ft 5 fit fc ft 5 
2 8 (199l¥ *L#) KfE«£;h/C^ 

^Kfc^*<a»8tt£S<z> p k a fil£2»J£-r 5 r £ t 
te^BT*ti:ftv> 0 

[0 0 2 6] ^rT*#3P;3^:fc^-m. ttS^IM^ 
p K a ||ttft^^33»t**JM-e*fci"«>'t?M:4< > 
Kii§i"*WfiBS^HIS!«ft P K a fit£^C0*£JS^T* 

jciSieW^^ftv^t^ i-ftt?*>KP(m4Sia^^>1lla& 
£{£JflbTFffii-5££a s #4bi\ Wx.ll fc<5ft£* 
^pKatH e*f»©pKait (4. 2) fc^V^S 

u^At <zx^-i£ >i fc e&s^a&tes^fla bfc 

[0 0 2 7] p K a tt^ - 1 0 « J: 5 WT^iM^I: 
/W/p^rV/vS, ^;i/7^I, *^^ySs v^tKndf 

/gftifa^f fct^So »*b 30 

[0 0 2 8] ft*5. **M^*3V^T»«IStt*«PII[|^>« 
fc 5 ^ tt*ttfe&* b fc»"CIE« b T V > 5 3fts > * JRflMt 

«Mi©»"eflrt£bTv^fc, 

[0 0 2 9] #«9!i-*5V^ pKaP-1 0£JLk5 

W_tT'fo»9, J:9»*b<t*4fiW±t?fe5o PKal 40 

^«|ftb-CV^5wfc35SprtB-C*)D, ^Er^-tix^ixttSv^ 
tllfitbT«IWfi[llS:»«i-5-i:36S'C#5. fcfcTU 
iffi»-*E« "ifefe HITfig" (1 9 8 7¥ jfcSftttl 

tt. W»bfcffi«-ettft<, SSftraiHSrB^fc^M 
4 bv\ 

[0 0 3 0] ^* + ^2ffl£Jl±#^E-r5pKaffidS- 
1 0^±5WT^amSti> 7/«t»att©P«l so 



fc>ft< it ifii 3, offftbTV^4i^s»*b<, -t 
n^nt-2^@tA±#4bT^5S^«t 0#*bV\> M 

mx-hh. — *S£ (i) He 

t (A) iHet (B) tC**vWUC'>ft < 1 1 HBte 
#fi£bTV>5*&*s»*b<. **x«xfc2«K±#*E 
bT^5#<&as<fc!?«P*bV\ > 

[0 0 3 1 ] »3£07 /ft^»Sr§*t 5*3S9B©*fe 
9AI±, ±lSbfc8£5£lcJ0;LT, SinftflMtteS***^ 

* (05S«3ftffiSJ-iS§)fta^*Hs :^aot7/ft 

fe^S^«-^fc^S^^3£@^^^^r^5/'cft 
«Kii3»t6I8*tt»»a>J**i: t>***ftv\ iP*>v r 
Sfcftlci^14oAv>»feiBffeS:*x.S4:i"*ttf, 

^✓^^tt<oA»ftt^tt»*tttA<. SIBfetB* 
[0 0 3 2] *38W#fe*a*»l^***t5T^k-fr» 

tt, (i) -eastb5^»"e*>5«>36s»*b 

[0 0 3 3] 
[ft 3] 

Het(A)-N=N-Het(B) -ftfcaSC I > 



HoJ(B): 




[0 0 3 4] — «* ( I ) ^*5V>T, H e t (A) ttfi 
ftS*tt 5 5 1* fcli 6 1^ o ISrSto He t 
(A) -C*$*b5^ rnS©«i Ltll f^7xy 

/vs. >r s ?*/—A*k. << y^TS—^m. 4 y 

[0 0 3 5] He t (A) T^;b $ x d t b"C 

fc6 0 SfeK#*b<tt, ^yf7^-/vS, tT9^- 
/i^ l, 2, 4-f7^7/-/uS> 1, 3, 4-f 
Ti^T/-^S> t°y^Vli-Cfo5o ftt$f*b<^t: 0 

[0 0 3 6] Het (A) It ±lEbfc p K a 1 
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0 U± 5 ^T^B&SUW^fi&SSrJEK* LT V^T fc 
yg, t KD^r^i, ^hng s ^;V^^V;VS, T 

^7r^^7;;S, 7y^;vR0 { 7!)-/M 

y — a^;*-S, ^roif^ ^/u^T^-rA-S, * 
A-zKS, 7;v^r/vRtf7 y — ;V7;i/7^^;>S. T/u^ 
A-&tf7 y — A-^A-zft — 7 vv^X, T y — /W^"* 

v'^A'/^A'S, 7A'3:*S/;frA'3iK~A'a. #/W^t>f 
7!J-;VM^fDS7/S, ^ KSs 

^^>S N t^^^a-T^ /g, V y A"S# S #J t LT¥ 

[0037] iM(o^mm(o^x\ j&mw^*^-fz>h 

AV\ *0<fc5&e&&C9#J£ ttll TA^A^A-tf 
nA-7 ^ J ^/U^^/l^S, 7 y -^^;V^^/U7 % J * 

T y -yu^^-zV'T ^ # A^-A-g&^^f bft 

X\ fcf^r a S t oU^iSrM It t 

tt, S^ti^lo^SrlE«UTV>54i^T^, fib 
[0 0 3 8] tfc, Het (B) Ji, ±1B— ( I 

i) jcia**tu5»3SS;*Wi-5* s . -AS:* (n) 
*K Aifcit^te^fitfcSft^v^t Jzv^K*^ 

[0 0 3 9] flMBAi*5 ±l^A 2 ±W«**«>« t 

it, «3*-r5«*a^**f e>tb5o cab, A 2 ^e^s 

linhpS-ettftv^. *«EAii3j:VA2* J *»J!l^©» 

ny^JB^K ^$l^b3SW7^;^ fi&4 
fcte*fiiSlGD7 y — ^A'^va-S (££>fc:^* 
ft 1 **fo 3 4 -e^TVl^A-SK ct «9 £ ftT fc «t 
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[0040] a«t>, r 4 xi*r 5 h, y^mm.^. /^yy 

JK^-x «!fc*>5VM4*llKI«>T/u*/wa, ry— /US, 

;S, 7/U3^->*^#^S, tKn^vMi^ 
i" 0 R 6 . R 7 > R8XtfR9|4*ft^ftffifiLT**IS 

Bt&fc£vM44&fi&<E>7A'3rA'g > 7U-^s, ^ 

[0 0 4 1] R4fcUT»*L<tt, Tk*!!^ m&fo 
5^te4*it&tf>7A'3r/l'g, 7y-/VS, #A^3ri'A' 

7/V3=3r^/^/VSt'fcS 0 ±!9»*t<J4x 
zkSflSH^ g&&£VM£Mfi&^7vi^A'gT*fcSo R 
5tLtffit<lt tK*^. '>7;l, #/w<*--<f 
A-g-Cfc5 0 J:99il<li, *JRJR-?4fctt^r / * 
T*fc3o R 6 . R 7 . R 8 . R 9 ilt»4t<I^M'Ji 

^oaiS-CfcS. i!)«l<lt R 6 . R 7 #«&fo 
20 5iM4*B«*<D7 y-A'S, R8^fig|£>5v^*§*& 

[0 0 4 2] P KaI^-lO«±5»T<?)f)SlS^H 
e t (B) ^#ffiLT^34§£\ ff*L<tt-t<Ofitfi 
ft. R4^R9cof5Tix^^ X D^KfiR 6 -R 9 ^ 
ft/W^, *fc»Kl#4 L<teR6£^f3R 7 ±T-fo6 0 

[0 0 4 3] pKafi/&5-l 0«±5WT^fM^ 
Het (A) feitfHe t (B) fci£&*&^ LT^T 

s (^y^ff, t7ti/y, 2, 4, 6-h 

fnl/y, /ntt^uy) , 7; KS, ^^7Vl"g. 

^/U7^^/WS, ^;^7^^S, ftx-r/^S, ^i — 
7/1/1, ^/V^^/VS, — N (Rq) - (Rqtt**iS 
40 tfXliiife^7^^r^S, fiXfttI^^7 

6 -y-f^i> 6-^op-1, 3, 5 

-hy7^-2, 4-^-r/t-s, b e y^^^-2, 4 

Xf4^ftEA±»^^T«^§ft5 2«<Ojg**44f 
*5^fe>ft5p 2ffi<7)a^S±t-ffit<£>B&££: 

[0 0 4 4] *^P^Offe»^t^tl67/ft^ 

>$o^<DT"/m\z. fls-Mfc^ma^ioTT^a (-n= 

so N-) ioit/t (-NH-N=) ^ft»9#5 
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[0045] afc, -j&S; (i) ■e**ft**b**Hu 
tib— din -casjxawit-cfcs^Wfcff 

[0 0 4 6] 

Mb4l 




-«3C(lll) 



[0 0 4 7] R 1 , R 2 , R 4 &tfR 5 te*ltM^ '^n^ 
g s /Nnyyif, ^/U/K^V/uS. #/W<^/uS N 
fc>i\ R3 X r6 n r7 x R 8^ R9,4*jx-eixaficu-c* 

Ji 5 BlT^fM^ R 1 ~R 8c P fc-g-ff 2 fi£*±fiq5E LT 



(7) 

[0 0 4 8] R^lt!fftL<ll TKlfeJR^, 

^ySffc^o i9ff*t<ii^7y«-cfc5. 
li^fDiitfcSo r4-r9^ > ±ib~^s: (i 

[0 0 4 9] ±B— «* (III) fc*5VvC % pKal 
1 0K±5«ilTWl*is& s #SLT^5ffitt UT 
ffSKIt, Rl~R3^/>^< £ t> Ifl* R4-R9{C/> 

l*5»fr-C*>3. R^R 3 ^-?^ R 3 C#4t^^ 
20 [0050] *&W<Dm&U&®\^m£fr%T>rik& 

[0 0 5 1 ] 
[ft 5] 
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NHCH^COOH 



NHCHjjGOOH 



S0 2 NH< v N 
NH| 



(101) 

N^S^H (103) N-^-COOH <1W) 
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^SCfeH 



(105) 



pHaCOSH 



CHaCOSH 
(106) 



SO,H 
COOH 
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(107) 



pHgCOOH 



COOH 
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(toa) 



NHtCH^gSOaH 



SCHaCOOH 
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H-\ (109) N-\ (110) 
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N-^ OH) 
N(CHzCOOH) 2 
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[0 0 5 9] #3^<0*-feifcftf&!fettU ±.fELfc*?rj£<£>7 

LV\ *fc, 2 0 9 9 1 2#^1H 

ttftfe #H¥6-3 5 1 8 

mm.r>*>7-7 4^?— m\si>* Ymi&vo. 
13746 e^n^mtDmM^&m&iS-ttw^m^-b 

[0 0 6 0] «^WffeM«ll^t§n5^t©7 



[00 6 1] 4§^OT>Mt2^£^#^5*f§W<^"fe 

40 'f yWs-v b*^!E&*mT-fo5. CCD 

5. 

[0 0 6 2] ±EUfc*fe»a**36»e>*51*fc» 

/4^9*s~v ysotimmtt.* %u6tim# j $>*.&m 
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W£*t5 0 -t^te^^JJDffJi: LTtt* «x.Ht, tt»BSlt 
#J (B9HM) , *Ufcft«*(k aSffiita, 

«tv> 0 

[00 6 3] «rE««B&ifc«itt>f >9 v~ y hB»#5t 

[0 0 6 4] |«EliJBSih*li:UTtt, *i9*«BEO 
yi/^--;u, 1, 2, 

y Ky, Ky, l, 3-v^^ 

;V _ 2 -^^yy^y s N-^^/v^/i^y 
ttXfltflt *A^9:^ i^^9-/u^/u**^K, 3-* 

BSJt#Jtt^»Tffl V^T t> A ^ L 2 a£A±#ffl tt t A 
v\, r*te>o«S^!ftBSit#Jtt-f ^^tici 0-5 oft% 

[0 0 6 5] 3tllBSSffi5t^Jf4, -< V* x y hffl-r V 
^ fcttfc: J: 9 A < if iS^S § Six*. 

/k y*y-/K y (by) ^^i^y^y ^-/^/^ 

6>f4^ v^*^5-3 oK«%^*i"ixtfa#*^*S!i 
[0 0 6 6] «rSB**Hft»JR#Jtt, H«0«#ttSrrfi± 



PBg 58-185677 -g-^ft. H6 1- 1 9 0.5 3 7 
#H?¥2- 7 8 2^«, P5- 1 9 7 0 7 5 
W\9 - 3 4 0 5 7-^#^tCffi«£ftfc^V;/ 
h y7/-^ft^> #§BBg4 6- 2 7 84^f, 
#53^5- 1 9 4 4 8 3^n. *H4*ffF&3 2 14 4 

48-30492 -JH*«, 1^56-21141 
WHVl 0-8 8 1 0 6f&«*luIB«SJlfc8ft** 
io ffc-g^ #58f4-2 98 5 0 3^g, 1^8-5 3 4 
2 7 1^8-239368 HO-18 

2 6 2 1 #^«, 1W¥8 - 5 0 1 2 9 1 #^*R*fclB 

t^Wchyr^y^ft^ y **o~v? 

t-No. 2 4 2 3 Q^B^SJxfcft-Wfc^^X^ 
[0 0 6 7] gfJfSafeKih^Jte, Bfc<D«#te«rl*J±£ 

1 7 6 4 3 (DmVIKD I ftV^ Lj5, PNo. 1516 
2, |No. 18716cO6 5 0l£i, IrINo. 36 
5 4405 2 71, ^No. 3 0 7 1 0 5O8 7 2I, 
30 llflNo. 15 16 2[Z3\m£fttc$fm^Wl£tltiik& 

yo^ftmm 62-215272 ^n<o 1 2 7 1 3 

[0 0 6 8] MffiK®^ lt(ift KpftSthy? 

a, tby)^t°y^y^y- 
/K 1, 2 --<yx^ y f 7 / y y - 3 - ty^ 

<Dm&&mifbtlZo ^thh\^^9^\C0. 02- 
1. 0 0Ki%«fflt5©*ff*U\ 
40 [0 0 6 9] StlpHllS^Ji: LTttmilS^fP^J (^T«*£ 

g^Jt4^ >9i?*-y Fffl-f^^a>fiWF5fcfttt*rSl±** 

[0 0 7 0] mrf5*®36^PS^Jt LTf4/^^^, * 

$»^y^v?xy b>f^^jfi*ft(7)*a®*tt2 0 
^6 0mN/m*»*U\ J^:2 5-4 5mN/m 

so ^fc*^?g^-r ^^v 5 ^^ Y4^9%mm 
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©agtt3 0mPa • s&TiW£^\ SC20mP 3teJ£«>4**6WM- h&mW- 5 - 1 4 8 4 3 6 S\ Rl 5 - 

a • s«T^lUli-Swi:asj:9»iUV\ #®ftttffl 2 9 53 1 2^ ^7-9 7 54 1^ |Q 7 - 8 2 5 1 

o>mt Ltit jurat*. r/w*/na»3i^y/Htt, r 5*. H7-ii 8584*. #pb¥i 1-28663 

yu^wO-tf^^^vSE*. T***rt-y 7*, f!2 0 0 0-8 7 5 3 9 #©#^«K»«Ba»IB 

^ ^y^-^->ifi^y7;^vttl3:^f/^f©T [0 0 7 3] Wfa*ttfiEfrttx *S:i^iU ffMI- 

#!)*i'/xfvyBffl|ixfA', yynf#^JB«« » *9J—*'. ^9;-/K 7us</—* > -i 

:r.*7vK ^^^Vxfwvy/Hf^ylMi^r y^nXy-zK ■79/—*. <iV*9J—*'* sec 

^JffcSSURFYNOLS (A i r P r o d u c t s U>-9]) =»— /K 7°nf U-V^y S^nfcTW 

&Chemi ca 1 s tt) tff4L<JB^bh5. * ^ !>=«-*<, *P7nt>y^^-;K 7<?U>9V 

i. o fir 5 ^**s/ KffloWtt*lBSttffl*'b#* u y ^> h y a— ;k y =-ao . ^ y 

k\ IK. WIB5 9-1 5 76 3 6f&«0|S3 7~ 20 a-AHBH** («jU*» ^VV^P =-A^y y*"/!' 

38Hn pt-f^^^n-^-No. 3 0 8 1 1 s-f/K if vy^P 3-w/if;H-T;K i 

9(198 9*mm<»nmm&mt Lr^iffctcot^ f^^j3-^*y^x-fyu, yituv^ 

[00 7 1] LTtt. 7?l*. '/ya- ^fvH-vvK ^^^^Ja-W^f**- 

y3ftftmEDTAtft**ftS* w h«Wt*8 /neyy^!) 3 -/^;^x-f;K 

[0 0 7 2] ±Ebfc»«©ry41s^*Sr*ffiK*k:» ^Ja-W/^f/n-r^ i^v^y = ->us; 

*S*5»£-I4» WBITl 1-2 8 6 6 3 7#. Tirx- K xf uy/^-W^f/H-7;V7 

20 0 0-7 84 9 1*. H2 0 00-8 02 5 9*, irx- K hjif 3-/W//f**-T 

PI 2 0 0 0-6 2 3 7 0-9-<7>#£:#(£|E«£ixS±9 30 h yxf l/y^D 3-;^yxf;Pi-r/K xf 

\c > ft*fc«i»tt#y-9— fctr^-fSJtfelMSt^*:* i/^!)3-W/7x=^x-f^ ^^xfuy 

ttj£{£K:$Mft£*fctK #1^2 0 0 0 - 7 8 4 5 4 ^!)3-;«^f;Px- T /V) . 75V (tftlxJ*. ^ 

-§-, P3 2 0 0 0- 7 8 4 9 l-§\ 1^2 0 0 0-2 0 3 8 ?y-^7 5y. -^i?y-;U7 5y. \>V^9S— A* 

5 6f, H2 0 0 0 - 2 0 3 8 5 7 fO^CBtS 7iV. N-^/^x^^7^. N-xfA--/ 

**Ht#*fc5Htte*S£i:##*bv\ iffiUfcWS xfvyi?7?y. j;ifvyh»75y. h!)x 

ft. ffiffl-f-«»*tt*!J^-. i«*jfitfr»**k feOn#J ^Dtf^/rsy) jttft»*o«tt»it («*.«, 

JHWvfcOttJB**, *nE4fc«lw|E* Six*. *WTS K, N, N-^f^WrU', N, N 

14. ^MSgttSI?:«fflt5Cii ! t#5„ V. N- t*-/u- 2 - tfn y KV. 2-*WSV K 

gfiUIJ. iW^?-?-^^?-!^ 1. 3-^^-2-^5^!)^/^. 7tF 

5fc, -f^ 7^ SA^St (0flx.t4\ 3D^K =hy/K T-feh^) ^"a£tt5„ ffi. WI5*MfPl±* 

*-a^/k -y-^K^/K rh7-<^-. n-A- «ss»4. -«SS£U:«:WB LTfc 

$/K x [00 74] #3j£W0M ^*»&fc/>f V? v 5 ^ h>f 

Witt (*EE**^Wir- ; AttttftTWlS&Ht UT . ^tUffr® 1 0 0K«|5«t»fc, ±lStfc^<OT'/^ 

DeBEE200 0f) *«JBt5rt^#5. ±IS LV\ *H^^^y h^V^MWC 
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[0 0 7 5] *3&W<Dj>?i/x.y h^^^fidtftlt 

fell, Htc^^^^feP^^^Srffl^^Tfciv^ gfflx* 

aitf-o^ y x^gMsK 5 ^ y^fv^y; -/^^ 
<Dj:5*^^^ife»;«itf^7h^y>lfe3|5h. T>b 

[0 0 7 6] fifflT-#5^if ffit<£> 
/MB, t7 h-/wg, T-V^mteZtrG'+Z 

tt ST*/ ^ f ; «ttf T 9 - 5 f 

[0 0 7 7] affl-C#5i^T^!te»i: Itfi, ffit^t, 
<z>Srttffli-5»dSffl*5 D m*.ft*7?—&&t 1X7 

tLT7x/-;i/R t7 F-^S, fc°onMJT/- 
/KD i5^fnil^^tt57y^f ; > 

(^i y f >^ : ^7x^/m ^ ^ by 

^-^7A^ ; 7^nV7^y^fi ; 7>b7^y^ 



[0 0 7 8] [>f y hfBS*80 Wc* SgH<£> 

[0 0 7 9] *&W<D<< httMJj&XtizmZ 

BKP, NBKPS^kf/^ GP, PGW N RM 
P, TMP, CTMP, CMP. CGP«©HH^ 

t>o^^fflpjtg-efo5 0 £fS#<aJ¥#-i* 1 0-250 

/zm N W&tel 0 — 2 5 0 g/m2^S*LV\ 
[0 0 8 0] Xltfrfctt, ^^^Sfi, 

WX^^T^-^- bSSrlfcttfc^ -o-^g 

(«*tf, tfy^w>\ ^y^^u^, ^y^n^i/v 
ri/7^i/-h, #y yxvxt^tftkoatfy -v— ) 

t7U>- b LfcttaU { 7 p 7^f'7^7>f/U^J;!)jf 

iKfflv^^c ^y ti/7^yf[:, 6£M£f (09 

[0 0 8 1] 3t«p*±^K»tb*x5^>^$*Jl^W:, 

y^, SR7;v^>?^ H^^*^9A, 

i/^A, Tjc^bT/^^^^A, T/u^-^, y b^^, if 

t°^7<^b, t ^ y tf^yy ^*»J1B, 
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[0082] -< y?s*ii^*Sft5*tt^M 

a ^ i/a^/uir/un — /Ky tT^/WfcTn \) K^. #y 

k. #y ta^u^^im kr* 

So 

[0 0 8 3] ^^^§:S^4 3 ^^Pi"5^^J^i^ ^Fib 

mPkmtm*.is<fn^t>tiz>o #y^H&sfe#jKoi>T 

fi. ^5SBg 48-28325 354-74430 

^5 4-1 2 4 7 2 6^ |5 5- 2 2 7 6 6f, 
355-142339 [^6 0 - 2 3 8 5 0^ 3 6 
0-2 3 8 5 1^ |6 0-2 3 8 5 2f, 3 6 0-2 

3 8 5 3^ 360-57836 1^6 0.-6 0 6 4 
3-*§\ P6 0-1 1 8 8 34^ 360-122940 

^6 0-1 2 2 9 4 1^ 360-122942 
360-235134 -5§\ »W3pi - 16 12 3 6 
#<^#^«, *H^fF 24 8 4 4 3 0f, 32 5 4 8 5 
6 4 # % 33 1 4 8 0 6 1^ 13 3 0 9 6 9 0^ 3 
4115124 -J§\ 34124386 341938 

0 0^, 34273853 34282305 fl\ 3 

4 4 5 0 2 24^«trat^fo5 B 

1 6 1 2 3 6 ^A^k<0 2 12 — 215 HtC|5«c^^ y *^ 

[oo84] tHnew^bMa, n«^w*<kfc*»^*> 

#\J r $ nyut Ky tK 1 ; xfUW * >\ 

wc#y r ^ K^yr^xt^ p/vt Ky 



[0 0 8 5] l!tJffiW3tttfr±#Ji LTtt. flftttStt* Ife 
[0 0 8 6] i»K#iH8tefflH\ m^ft^J, tdJBttafcft 

5 0 ^S?&tt»-OV>Tf3\ 4#^BS6 2- 1 7 3 4 6 3 
-S§% 362-183457 -§-(©#^a^lB«36 5 fc5o # 

io sstt^j ^ « t> t) #1$ ^ /v* o & m i/ * x h x 
*<< frvty y*&t&m 7vmm rx* 

11) ) . #§BB§6 l^*tt4o *»7/^nft**^ 
OV^Tte. #^Bg5 7-9 0 5 3^ (g£ 8 — 1 7fl|- 2 
0 9 9 4f, 362-135826 -§-<Z>*4*«KfEtta* 

5 0 tt, >f v^S*Jl«:lJI"e i b2Jl"efcJ:v\ 
[0 0 8 7] *»W«)**K*5V^-C, ±IBLfcii9^S 

^t!)y, 8t»*/^>«>A, 
?7A N SMtffitt. ^Kffi«&> 

a>f^/i-v'y^; x 3n^^7;W^^ ^-f 

^yi>, y^^^^fc'^^K ^y^ 

[0 0 8 8] /<>y^3- b«m^$ixS*tt^>f 

*], WTK^J^^^tf btt5o 
50 [0 0 8 9] *«M^i3*t5Slft*tfi. Gt»i:«tt/< 
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So 

[0 0 9 0] *#»Ktt, 62-245258 
-g\ 1^162- 1 3 1 6 6 4 8^ 1^162-110066 
■§\ #M 2000-363090, 1^2000-315 
231, ^12 0 00-3 5 4 3 8 0, ^2 0 0 0-3 4 
3944, [^2000-268952, 1^2 0 0 0-2 
99465, [^12000-297365 til^fRKlEtt 

[0 0 9 1 ] ^IPJlO^&KJoV^ ±SSLfc3£«Ffft 

0J;U#RHJfl¥8- 1 6 9 1 7 2^«, IH 8- 2 7 6 9 
3 -§-4>$8, ^2-2 7 6 6 7 0 -^<£$B, ^7- 2 7 6 7 
8 9 H9-3 2 34 7 5 -5§-&$SL #PJBg 6 2- 

2 3 8 7 8 3 #B8¥ 10-153989 ^ 

1^1 0-2 1 7 4 7 3 ^1 0-2 3 5 9 9 

5 -*§-<&$g, ^1 0-3 3 7 9 4 7 110-21 
7 5 9 7 #43tfL 1^1 0-3 3 7 9 4 7 4§-42tfM3&fc:!Bgi * 

(ftfle«Mt^4fe«l 3 7) 

[0 0 9 5] HUlBfiiitSr, TB*7fc*-*-J:5fc*3EL 

[0 0 9 6] (fiffcffifll&tflHiB) >fy^!A-H!:ffl 
V>T, v^y (PM-7 0 0C, ir 

^f^x/yy (#) H) T\ 7^-h3tiR» (S±^X 



* Six-c^s^f >9*j*.y mwbjk, yj^j*. 

[0 0 9 2] *&W<D4 is** y hE«**tttt, buK 
[0093] ^ggoSH-cfci^^^^K^tt 

[0 0 9 4] 

mmm\ asmmu 

(Tkffi^ ^*<omU) TIE^«r3 0~4 0 t C« 



fee 



4jffig& 

9ft^ 
7S*§B 
lfCfiSP 
7 OfiS 

Lfc 0 W«j»*S:TfB*7lc*-t- 0 TIE* 7 

[0 0 9 7] 7fe^$14l-oV^T[4, IB^LfciEm^®^ 

C. 16 5) £fflv^, H^tc^iryv-^t (8^5^ 
?x) Sri 0 BWfiaitUfc«, S^S^igSCf^ffl^ 

(( (Ci-Cf)/Ci) X100%) SrSiil W 
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fliufco ■»**fiRi«*H- (x-r i t e 3 1 ot 
r) ^ffl^Tay^bfc 0 fe*aflF*tt. R«t»*a*i* 

1. 5, Stf 2. 0O3jSt?jB3feLfc. i¥«£*£T!E 
8 0 %£JLb£>»&£:CX 2 jRjS* 8 0 %*ii<Di§ 

[0 0 9 8] »;^:/#*tt^ov^te. iE^LfcH:^ 
OBi^, t/^IS^O. 5 p pmC^^fc 

fifcSSSrSWSStf (X-R i t e 3 1 OTR) 

oo3i-casLfc, *-/^>^rto*>^^^ji*tt, 

APPLICSg^/^^^ (^:OZG 
-EM-0 1) Srffl^TKttfco (RTti^Jia-etfe* 
SffW7 0%W±fiOl^SrO, lXtt2**7 0%* 
SSrA. ^T^gST- 7 0%*?t^#^^x t UTHS 

[0 0 9 9] W^ttl-o^Tf!, IS^LfclE^OlI^^ 



40 



£Rtt^gf+ (X-R i t e 3 1 OTR) SrJflV*T»5fe 

LTi?ffiLfc 0 &mm&m\*s 

£#1* i. 5, RXf2. 0(7)3^T*Sfl^L, 2 0*]% 
(D^mmt LT^^bfCo fi*»#W8 0%Kl©» 
^£CX 7 0 %tX_t 8 0%*SI(7>m^^A. £T(£>2i£ 
-C7 0%*I©»*S:xi: ItzaBtMLfco fffflfi 

o [0100] (6*0>lMfc;«ffi) r*k ■ Jttfc«"C 

(feiOfiSltlX10" 3 mo 1 - dm" 3 ) t^777 
"f b«tffiSH£/H U POLAROGRAPH I C AN 
ALYZER P-10 0SrfflV^Tif[«D^— 
-f-Ki9WLfc. >l*tt*«:TIE*7K»-r. 

[0101] 

[*7] 



* 20 

















A 


It^WJ 13 7 


O 


0 


0~A 


+ 1. 44 




6 


it&®W 1 4 3 


O 


0 


O 


+ 1. 4 0 




C 


flS^ft W 1 4 S 


O 


0 


O 


+ 1. 3 5 




D 


*t*«J« 14 8 


O 


0 


O 


+ 1.46 




E 


ifc£«« 1 0 7 


O 


0 


O-A 


+ 1.25 




F 


1 


O 


0 


A 


+ 1. 3 3 


tttm 


G 




A~0 


X 




+ 0. 6 5 




H 




x-A 


1 A 


X 


+ 0.7 0 





[0102] 

lit 7] 



f C 4 H 9 CN H 3 C H 3 C- 



o 2 s k 

HN 



S A N HN IHjC Sv T 



[0 10 4] 



NCC^OHJj 

rV-, 




NHC a H«S0 3 N<* 



SO a Na 



OH N 



[0 10 3] 

Hb8] 

tt*S£*4 2 



COOH 



N 



NaQ 3 S' 



OH 

H COOH 



SO s Na 




[0 10 5] m7tZ7Flr&?\^ 4>9feK-~?frb% 
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pKaP-10 

*9 N pKaP- 1 0W±5«T^B&£te3fi«±^ 

So 

[0 10 6] 3Efc* v^A-HSrffli^T, ^fy^^ 
*yh^9^- (PM-7 0 0C, -tr-f^ — ^^y> 
(80 K) ^±9, ^w<-7r>f^W*RK (mj 
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A4S3P. t^^x/yy fi) KUBtfcfrl&ft 
[0 10 7] 

[«B*>«|*] *55W»-J:ixHr, 1) HJRfeofeSHi: L 
oft, ft, «**itWIW+«>JStt^fc»LT+»ft 



(51) Int. CI. 7 

C 0 9 B 29/045 
29/048 
C0 9D 11/00 



F I 

C0 9B 29/048 

C0 9D 11/00 
B 4 1 J 3/04 



1 0 1 Y 



(72)»W# EB* 

w^jiimm^ffim*S2io#ife ^±^k 



F ^ — A 2C056 EA04 EA13 FC01 FC02 

2H086 BA01 BA02 BA53 BA56 BA59 
4J039 BC03 BC05 BC07 BC19 BC20 
BC33 BC40 BC50 BC51 BC53 
BC54 BC64 BE01 EA15 EA16 
EA17 EA34 EA35 EA38 GA24 



